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Fig.1  XRD patterns of the alloys with various Ni/Cu content ratios 
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Fig.2  DSC curves of the alloys with various Ni/Cu content ratios 
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Table 1  Thermal analyses of the

 

alloys with various Ni/Cu 

content ratios 

Ni/Cu T

g

/K T

x

/K ∆T

x

/K 

0.63 621 706 85 

0.69 624 705 81 

0.76 620 709 89 

0.83 628 709 81 

0.91 627 707 80 

1.00 626 706 80 
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Fig.3  Compressive curves of the alloys with various Ni/Cu 

content ratios 
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Table 2  Mechanical properties values of the alloys with 

various Ni/Cu content ratios 

Ni/Cu ε

p

/% σ

s

/MPa E/GPa 

0.63 48.58 1501 80 

0.69 9.05 1335 65 

0.76 22.57 1347 58 

0.83 9.85 1442 64 

0.91 5.58 1352 58 

1.00 3.86 1326 60 
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Fig.4  Room temperature compressive properties curves of the 

alloys with various Ni/Cu content ratios 
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Fig.5  Typical fracture surface of the alloys with various Ni/Cu content ratios: (a) 0.63, (b) 0.76, and (c) 1.00 
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Fig.7  Distribution histograms of the time of stress drop with its number N(∆σ)-∆σ in the alloys with various Ni/Cu content ratios: 

(a) 0.63, (b) 0.69, (c) 0.76, (d) 0.83, (e) 0.91, and (f) 1.00 
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Fig.8  Distribution histograms of the time of stress drop with its number N(∆t)-∆t in the alloys with various Ni/Cu content ratios: 

(a) 0.63, (b) 0.69, (c) 0.76, (d) 0.83, (e) 0.91, and (f) 1.00 

0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

0

5

10

15

20

25

30

35

40

45

50

N
(
∆
t
)

0.63

a

 

0.050.100.150.200.250.300.350.400.45

0

5

10

15

0.69

b

 

0.050.100.150.200.250.300.350.400.45

0

5

10

15

20

0.76

c

 

0.050.100.150.200.250.300.350.400.45

0

5

10

15

20

N
(
∆
t
)

∆t/s

 

0.83

d

0.050.100.150.200.250.300.350.400.45

0

5

10

15

0.91

∆t/s

e

 

 

0.050.100.150.200.250.300.350.400.45

0

5

10

15

20

1.00

∆t/s

f 

 



�2590�                                          �������	
                                           � 47� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 9  �� Ni/Cu��������
����� ∆ε����� N(∆ε)!"
 

Fig.9  Distribution histograms of the strain pop-in of the stress drop with its number N(∆ε)-∆ε in the alloys with various 

Ni/Cu content ratios: (a) 0.63, (b) 0.69, (c) 0.76, (d) 0.83, (e) 0.91, and (f) 1.00  
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Fig.10  Distribution histograms of the rate of deformation with its number N(∆v)-∆v in the alloys with various Ni/Cu content ratios: 

(a) 0.63, (b) 0.69, (c) 0.76, (d) 0.83, (e) 0.91, and (f) 1.00 
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Effect of Ni/Cu Content Ratio on Thermal Stability and 

Mechanical Properties of Zr-based Amorphous Alloy 

 

Ai Yajun, Kou Shengzhong, Zhang Wei, Sun Weimin, Li Guang 

(State Key Laboratory of Gansu Advanced Nonferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: Zr

70

Al

8

Cu

22-x

Ni

x

 (x=8.5, 9, 9.5, 10, 10.5, 11) bulk amorphous alloy rods with 2 mm in diameter were prepared by a copper mold 

casting technique, and the effect of Ni/Cu content ratio on thermal stability and mechanical properties of the Zr-based amorphous alloys 

were investigated by differential scanning calorimeter (DSC) and uniaxial compression test methods. The results show that the value of 

supercooled liquid region ∆T

x

 changes between 80 K and 81 K with the Ni/Cu content ratio increasing; but the ∆T

x

 is bigger than others 

when Ni/Cu content ratio is 0.63 and 0.76. When Ni/Cu content ratio is 0.76, the thermal stability is the best and its ∆T

x

 value is 89 K. The 

plastic strain exhibits a downward trend with the Ni/Cu content ratio increasing, but there exists an abnormally larger value when Ni/Cu 

content ratio reaches 0.76, indicating good plasticity, and the compressive yield strength has a downward trend over all with fluctuation but 

no obvious regularity. And the Young’s modulus reaches the maximum value of 80 GPa when Ni/Cu content ratio is 0.63, but that of other 

alloys changes from 58 GPa to 65 GPa. It is concluded that the plastic strain, compressive yield strength and Young’s modulus reach their 

maximum values when Ni/Cu content ratio is 0.63. 

Key words: Zr based amorphous alloy; thermal stability; mechanical properties 
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